This paper examines intergenerational wealth mobility between fathers and children in France between 1848 and 1960. Considering wealth mobility in the long run requires taking into account not only positional mobility (that is, how families move within a given distribution of wealth), but also structural mobility induced by changes in the distribution of wealth. Such changes are related to two structural phenomena: in the nineteenth century, the rising number of individuals leaving no estate at death and, after World War I, the decline in the number of the very rich who could live off their wealth. The paper studies the movements between these groups and estimates the intergenerational elasticity of wealth, taking into account the persistence at the bottom and at the top.
Introduction
The study of mobility complements the characterization of a society obtained from examining inequality. Inequality represents a snapshot of the distribution of income or wealth within a society at one point in time while mobility concentrates on following movements of individuals or families over time across the distribution (J€ antti and Jenkins, 2015) . In common wisdom, a high degree of (upward) mobility is perceived as dampening the impact of rising inequality as people hope to climb the ladder, even if the rungs are farther apart. However, against this widely shared hope, Corak (2013) shows that countries with more inequality also experience less earnings mobility across generations, a negative correlation that has been labeled "the Great Gatsby curve" by various authors. Chetty et al. (2014) find that income inequality is driven by the extreme upper tail (the top one percent) while income mobility is sensitive to what happens to the middle class. We follow up on this idea of differential mobility across the distribution but instead of analyzing income we focus on wealth. People save and transmit their wealth in very different ways whether they stand at the top or at the bottom of the wealth distribution (Pfeffer and Killewald, 2015) . As a consequence, intergenerational mobility is unlikely to be homogeneous across the wealth distribution.
An increasing number of papers look at mobility between generations, and they do so by comparing children to their fathers (Solon, 1992; Corak and Heisz, 1999; Aaronson and Mazumder, 2008; Black and Devereux, 2011) . Most of these papers use contemporaneous data from Europe and North America and focus on income. Some studies have a longer time span and expand over three generations (Solon, 2014; Pfeffer and Killeward, 2015) or more (Clark and Cummins, 2015; Adermon et al., 2016) . A few papers go back to the 19th century (Long and Ferrie, 2013 on occupational mobility in Britain and in the U.S.; Modalsli, 2015 on Norway) and find that mobility is not constant over time, its evolution being related to structural change in the pattern of jobs (out of farming), the spread of public education and migration. Olivetti and Paserman (2015) also relate the evolution of earnings mobility in the U.S. between 1850 and 1940 to fertility transition, migration, and industrialization.
Family transmission of social status encompasses many dimensions which may be summarized by the broad distinction between nature (the genetic inheritance of skills and preferences) and nurture (parents investment in human and social capital). Recent papers tend to show that context has a significant role, with wealth being a key component (Bjorklund et al., 2012; Black et al., 2015, both on Sweden; or Fagerang et al., 2015 comparing adopted and biological siblings) . Without going in this debate which is beyond the scope of this paper, we look at wealth mobility. Examining mobility based on wealth data is a useful complement to results obtained from income data for two reasons. First, wealth is considered to be a more permanent measure of economic status than yearly income; second, and foremost, inheritance might directly explain the persistence of inequality (Adermon et al., 2015) .
In this paper, we study the intergenerational mobility of wealth in France between 1848 and 1960. We consider father and children pairs taken from a large dataset of wealth reported at death, which is nationally representative. The children are of both sexes, allowing us to estimate how the average status of a generation correlates with that of their father. Wealth is observed for both generations and we have reconstructed family linkages based on marriage and bequest records. Thus we do not have to rely on pseudo-panel estimation in order to reconstruct parental outcomes based on names (Olivetti and Paserman, 2015) or locations (Aaronson and Mazumder, 2008) Our main contribution comes from the length of our timeframe. For over more than a century, society has evolved: social groups have gained or lost importance, new opportunities have emerged and activities have shifted from one place to another. Hence, individuals have not only moved within a given distribution, but the shape of the overall distribution has also changed. In such a context, it is not sufficient to simply transpose the previous literature, which was devised mostly for shorter periods and for income. We argue that the long-run changes in the distribution of wealth across generations must be taken into account when studying wealth mobility. In particular, two factors shape the change in the distribution of wealth in France since the mid-19th century and, as a result, impact mobility across generations: the rise of the number of wage earners (as they are able to earn a living without owning a professional asset) and the decline of the number of the very rich who can afford living off their capital without working.
J€ antti and Jenkins (2015), in their survey for the Handbook of Income Distribution, recall that there are many concepts of mobility. Among them, three are of particular interest for this paper: (i) positional change (or "exchange mobility") which refers to "the exchange of individuals between positions while abstracting from any change in the concentration of people in a particular slot in each year"-that is, the marginal distribution (p. 811); (ii) "structural mobility that integrates the change in the marginal distribution"; and (iii) "individual income growth" which "refers to the aggregate measure of the changes in income experienced by each individual between two points in time" (p. 813).
Positional mobility can be represented by changes in ranks. According to positional mobility, if one persons changes position, so must another one: "it is not possible for everyone to be upwardly mobile" (p. 812). By contrast, according to the "individual income growth" definition of mobility, it is possible for everyone to be upwardly or downwardly mobile (and this direction matters, as one may not want to treat in the same way income gains and losses). Indeed, "individual income growth" is based on gross (total) mobility and encompasses both changes in the positions and changes in the marginal distributions. It can be represented by a mobility matrix with group boundaries defined in real income terms. J€ antti and Jenkins (2015) also argue that for intergenerational mobility, economists have much to learn from sociologists and that studying "class mobility" between discrete and unordered social status "may be the only option" (p. 921).
Our concept of mobility is close to the "individual income growth" approach, transposed to wealth. We examine both positional and structural changes and consider the directions of the movement. To do so, we use a mobility matrix based on discrete groups, using wealth in real terms. We argue that these groups proxy social classes with different behaviors concerning wealth accumulation and transmission. We divide the population in three groups: those who leave no asset at death (the poor), a middle class endowed with "popular wealth"-to borrow from Atkinson (2008) -and the very rich (the top group). The latter are defined as individuals whose wealth is sufficient to yield an interest income equal to the current GDP per capita. The very rich are thus able to live off their assets.
We examine changes between these three groups. We complement the matrix approach by estimating the correlation between fathers and children wealth. We also depart from the standard estimation of an intergenerational elasticity as we control for the fathers class.
We show that the degree of mobility varies over time and at different points in the wealth distribution. Wealth status is more persistent at the bottom and at the top of the distribution. But movements between groups are also important: downward mobility from the middle class to the bottom group up to the first world war; and the rise of the middle class after 1914, fueled both by upward mobility from the bottom and downward move from the top. The intergenerational wealth elasticity is around 0.4 and almost doubles for fathers of the top group. The Intergenerational Elasticity (IGE, a measure of the relation between the log of childs income and the log of fathers income) evolves over time: it is at 0.55 in 1848-1869 and decreases afterwards (meaning higher mobility) in 1870-1894 before reaching 0.45 in 1895-1913, a period when inequality, driven by the top wealth owners, is at its highest. It seems that in the 19th century, inequality responds to what happens at the top while mobility is driven by the fate of the middle class and the rising share of the bottom class. After World War I, the pattern becomes more familiar: there is higher upward mobility for children of the middle class along with a decline in inequality. In addition, mobility is heterogeneous depending on individual and familial characteristics such as marital status, the timing of the parents death, and on geographical factors such as migration out of rural areas.
The remainder of the paper is organized as follows. Section 2 describes the data and the context of wealth inequality in France. Section 3 presents the concept of mobility we use, the three wealth groups and the mobility matrices between these groups of wealth across generations. Section 4 discusses the estimates of the intergenerational wealth elasticity, modified in order to account for the three groups. Section 5 explores individual characteristics correlated with mobility and the direction of movements between groups. Section 6 concludes.
Data and Context

Data
We use the TRA database which is an extensive, long-term survey of the French population (Dupâquier and Kessler, 1992; Bourdieu et al., 2004; Bourdieu et al., 2013) . This survey collects data in various archives for all individuals whose names start with the letters "TRA". It documents their situation at death, including age, marital status, profession, place of residence and estate (Bourdieu et al., 2003) . Two features of the TRA survey are of particular importance for studying intergenerational mobility: first, it enables reconstruction of genealogies; second, by following individuals all over the country, the survey overcomes the selection issue that would arise if one were limited to families who remained in the same place.
The survey is representative of the French population with respect to demographic characteristics, age at death, gender composition, rural/urban (Bourdieu et al., 2014) . It can be considered as a random draw of 1/1200 of the French population of deceased at the time before 1940 and 1/2000 between 1940 and 1960. The survey is also representative of the estates left by the deceased in France, as reported by the Fiscal authority (INSEE, 1966; Piketty, 2001, annex J) , once the top one percent is taken out. Indeed, the TRA database is akin to a household survey; as such, it does not over-represent the richest. Hence, the TRA database is representative of the bottom 99 percent of the French population, which owns around 70 percent of total wealth (see Figure A. 2. in appendix).
In this paper, we take adult children (boys and girls) whose fathers situation is also fully documented in the database (see Appendix A). This step adds a selection which is partly demographic and partly due to our data collection. The selection is partly demographic, as the sample requires married fathers and children living into adulthood, thus putting aside unmarried men or children that were not legally recognized by their father. The selection is also due to the process of data collection itself, as it is easier to find genealogical linkages of wealthy families. Our final sample encompasses 7,782 father-child pairs. 1 Among them, there are 4,372 different fathers (some fathers have only one child in the sample, some have many). We keep all children of the same father as our purpose is larger than inheritance but rather mobility between fathers and children social status; in that respect, all siblings have benefitted in the same way from their fathers social status. 2 We do not either restrict the sample to children who have outlived their fathers. This means that some individuals have not inherited from their father at the time of their deaths. We discuss this below, in Section 5.1.
The variable used as an indicator of wealth is individual gross assets at death, deflated by a national cost of living index. Assets include real estate, movables (clothes, linen, furniture, agricultural tools and stocks), and financial assets (private loans, bank credit, public and private bonds, equity, enterprise shares, savings in Caisse d epargne). The value of assets is based on information gathered by the Fiscal Department (lEnregistrement) which-in order to levy universal inheritance taxes-carries out meticulous inquiries into the value and composition of the deceaseds assets. All assets were valued with equal attention by fiscal officials (Daumard, 1973) . In particular, financial assets-which were particularly important in the wealthiest estates-were well observed and valued by the fiscal apparatus. Attempted fraud remained limited. On the one hand, rates were low for the wide majority of the population, who thus had very little incentive to cheat: they were only 1.25 percent on average (for direct-line succession at least) during the 19th century and, except for the very rich, they remained modest at around five percent when the tax became progressive after 1901. 3 Moreover, the tax brought 1 Men who died as soldiers during World War I (proxied by the fact that they were between 20 and 40 years old) are dropped from the sample as they are likely to die young and without wealth. World War I ushered in a very serious effort to tilt the burden to the rich. By the 1930s the 1 percent was paying an estate tax rate twice as high as the middle class. Though modest, the progressivity was indeed real, with the P70-90 group paying about 10 percent while the one percent paid above 20 percent on average in inheritance taxes.
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The source indicates explicitly if there is no estate at all. The fiscal authority reported even basic furniture and clothes and checked thoroughly if there was suspicion of assets, whether at home or in some other place. The fact that individuals are observed without wealth does not reflect measurement errors or tax fraud (Bourdieu et al., 2003) . This corresponds to true behavior, as people were earning some income without the possibility-or the willingness-to save (Bourdieu et al., 2011). 4 
The French Context
France was mostly rural at the beginning of the 19th century and has gradually become more urbanized and industrialized. As a consequence, the share of wage earners in the total population increased. Retirement schemes appeared first in civil service and in a few industries such as mining and railroad companies and began to be extended after 1945. Economic growth boosted private wealth but this increase resulted in higher levels of inequality. In addition, industrialization and the stagnation of wages led to poverty traps. Historians look at mobility in France mostly through the prism of a "metamorphosis of the social structure" (Marchand and Th elot, 1997) . The French Revolution broke down the soci et e dordres (made up of nobility, clergy, and the Tiers-Etat) and it was hoped that the society would become more fluid, with high mobility and the elimination of privileges.
After several decades of slow growth in the early 19th century and a deep crisis on the eve of the Second Republic (1848), industrialization accelerated under the Second Empire (1852-1870) and the stock market boomed. This sequence of prosperity was interrupted by war, the loss of two rich regions of Eastern France, and the Commune in Paris. A long deceleration followed (1870-1895) in all sectors: agriculture suffered most while there was also a financial crisis and long lasting unemployment in the industrial sector. Growth resumed at the turn of the twentieth century (the "Belle Epoque"). France then entered a period of turmoil-mixing short cycles of growth and crisis-as did most of Europe and large swaths of the world. Robust growth took place in the 1950s fueled by reconstruction. In the following, the century and a half under survey will be divided into five sub-periods according to the year of the childs death: 1848-1869 (industrialization during the Second Empire); 1870-1895 (deceleration); 1895-1913 ("Belle Epoque"); 1919-1939 (interwar) and 1940-1960 (post-war reconstruction) . Using the childs year of death means that the relationship between economic cycles and wealth is not straightforward, as a person might have worked and accumulated capital during a boom and dissaved later during a recession. Our choice highlights 4 The main source (Table de Successions et dAbsences) reports exhaustively if the estate had a zero or a positive value. However, the detailed assets are reported after 1870 in a separate register (Registres de Mutations par D ecès). We have collected quite a few of these Registers but not all. Hence, the positive wealth are weighted so as to represent the estates that are known to be positive but for which we lack the detail (stratified by year and type of locality of death-rural or urban). A robustness check in Table A2 presents the estimation without the weights and the results are similar to the weighted results.
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Wealth inequality was very high in France between 1848 and 1960 because a large share of the population owned no assets at all. The share of poor increased from 25 percent in 1840 to above 30 percent in the early 20th century. The Gini index was above 0.85 and declined after the wars to 0.8 ( Figure 1) . Table 1 shows the amounts of wealth in constant francs, at various points in the distribution (including individuals without wealth). Mean wealth varies between 8,500 and 10,000 Francs depending on the period. The median is at oneeighth of the mean. Wealth levels reached a maximum before 1914. In the interwar, mean wealth was divided by half, mostly because of a decrease at the very top of the distribution. Median wealth receded as well but only by 20 percent. After World War II, wealth increased again, the rise being larger at the top decile (40 percent) that at the median (10 percent). Source: TRA-database, father and child pairs, over 20 years old; including those leaving zero wealth.
Note: wealth in 1912 francs (see text). Periods are defined by childs year of death. Threshold to the top is the minimum wealth to enter in the top group (those whose wealth would generate the average GDP per capita assuming a five percent interest rate). Figure 2 shows another indicator of inequality: the ratio of wealth, at various points of the distribution, over the median wealth. Between 1848 and 1960, wealth did not evolve in the same way, depending on ones place in the distribution Up to 1913, the ratios to the median increased, and more so for the top five percent of the distribution (P95). 5 During the interwar period, the ratios decreased at all points in the distribution., The P90/P50 wealth gap, which receded during the interwar period, widened again in 1940-1960 to a ratio similar to the one observed before World War I.
Mobility Between Groups
The Three Wealth Groups
The large and varying share of poor has many consequences on the way mobility can be measured. First, a transition matrix that would compare the wealth quartile of the father to the quartile of the child would be contaminated by structural change, as the first quartile (from P1 to P25) and, depending on the period, the second one (from P26 to P50) would be made mostly of poor. Second, using ranks as an indicator of mobility is difficult because this would require to rank also the poor and this arbitrary decision would concern up to one-third of the population.
We choose to focus on three wealth groups based on exogenous (that is, not distribution-dependent) criteria. The first group is made up of those without any asset, the poor. Another group is made up of the people at the top of the distribution. In between comes the "middle class". Note: Wealth at a given percentile, as a ratio to median wealth (P50). 5 The phenomenon was even starker for the top 1percent or the top 0.1percent (Piketty et al., 2006; Piketty, 2010) . As the TRA survey does not over-sample the richest, it catches very few individuals from the top percentile of the national distribution of wealth. We define the top group, the very rich, as individuals whose wealth is above a threshold chosen as the level of wealth that yields the average income of the time. Thus the very rich are able to earn the mean income of their time without working. As incomplete as it may be, it is still a reasonable measure of the first step into the world of rentiers (those who could live off their wealth). More precisely, we compute the amount of wealth which would generate a yearly income equivalent to the real per capita GDP, assuming a five percent interest rate. 6 The resulting threshold wealth level of the top group is given in Table 1 : the boundary goes from 12,600 constant Francs in 1848-1869 to 21,000 Francs in 1895 -1913 , up to 28,000 Francs in 1914 -1939 and 34,500 in 1940 -1960 Earning an average income might not actually be enough to live at ease in cities, surrounded by servants and owning some means of transport. However, even this was beyond the reach of most people: the "very rich" represent the top 8 or 9 percent of our sample in the second half of the nineteenth century. As Table 1 shows, the boundary to the top group increases by 35 percent in the interwar period and by another 22 percent after 1940, pushed by the fast growth during post-war reconstruction. Earning the average income out of wealth alone becomes then increasingly difficult: less than six percent of our sample is able to do so in 1940-1960. The bottom group comprises people leaving no assets at death. They have no measurable economic assets-or so little that it does not count. This means they cannot rely on their personal wealth for any purpose. All their current needs depend on the flow of income that they earn or can access by other means (family, charity, credit, or public transfers). The bottom group represents one-quarter of father-child pairs in 1848; it rises to more than 30 percent in the twentieth century ( Table 2 in appendix). The rise is related to structural shifts in production patterns out of agriculture and towards industry and services. As more wage earners had long term job attachments instead of the daily or seasonal contracts of the past, they could count on a stable flow of income. They lived in towns, renting their flats; a few of them (civil servants, employees in railroad and mining companies) became entitled to retirement benefits; they were spared the need to invest in professional assets or to save for their old age. Of course, part of the bottom group also includes the "have-nots", those struggling to get through their daily lives.
The middle class, around 60 percent of the sample, is made up of the people in between, who save but not enough to live off their capital. They detain small savings than can be used as a buffer stock in case of shock or professional assets for their work or the house where they live with their family. This is, in Atkinsons words, the "popular wealth" (Atkinson, 2008) .
The three groups are, in a sense, three worlds. Belonging to the top group is very different from holding some buffer stock as a precautionary saving and, of course, from having nothing at all. Table 2 characterizes these three worlds. The top group not only has more wealth, but its composition is different: they are 6 We take a three-year moving average of real GDP per capita, in order to smooth fluctuations. 7 Wealth amounts are reported in 1912 francs. On the eve of World War I, the yearly wage of a worker was around 1,000 to 1,300 Francs and a farm with a 10 ha plot was worth 10,000 to 15,000 francs.
Review of Income and Wealth, Series 00, Number 00, Month 2017 V C 2017 International Association for Research in Income and Wealth more likely to hold real estate than the middle class. But what really distinguishes them is that they hold financial assets. They are also more likely to be male and married. Table 2 shows that both the bottom and the top group are less likely to live in rural areas compared to the middle class. Indeed, cities are places with large inequality, as they bring together the richest, the working class and the Lumpenproletariat. Because the characteristics and types of assets are different between groups, the mechanism of wealth mobility is also likely to differ.
The changes in social structure cannot be ignored: the seven percent points increase in the share of the bottom group between 1848 and 1913 indicates that many children of wealthy fathers ended up without assets. Conversely, the slight decline of the bottom group during the 1940-1960 period means that some children of poor fathers entered the middle class. At the other extreme, children of fathers in the top group were kicked out from their group of origin, whose share dropped by half after 1914.
We now turn to movements between the three groups.
Concept of Mobility
When comparing matrices of different periods, we mix two types of mobility: (i) structural mobility, arising from the fact that the distribution of fathers and children in the three groups changes over time and (ii) positional mobility, which is the exchange of positions between fathers and childrens wealth, holding the distribution of wealth constant over time. Table 3 presents the structural mobility matrix of the sample of fatherchildren pairs for the two extreme periods, 1848-1869 (panel a) and 1940-1960 (panel b) . Each row of the matrices sums to 100. In 1848-1868, 20.6 percent of children of middle class fathers drop into the bottom group and so are 13.1 percent of children of top groups fathers. In 1940-1960, the corresponding figures increase, to 22.4 and 15 percent. Meanwhile, the share of the bottom group in the society has increased by 5 percentage points (from 24.7 percent to 29.6 percent, in the last row of each matrix); this structural change is met by children of wealthy people ending without wealth. Note: Characteristics of individuals in the three groups: age at death, being single, being a male, living in a rural area at the time of death, mean wealth in 1912 Francs. The last two rows pertain only to those with positive wealth: share of individuals owning some real estate or some financial assets.
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Had we frozen the structure of society, we would have obtained for 1940-1960, the matrix shown in panel (c). To do so, we use the procedure described in Altham and Ferrie (2007) , which relies on the fact that the cross-product ratio (a measure of the "nucleus of association") in a contingency table is invariant to the multiplication of entire rows and columns by arbitrary constants (Mosteller, 1968) . Hence, the matrix of panel (c) has the same cross-product ratios as that of panel (b) but multiplied proportionally so that the childrens total in the last row is identical to that of the 1848-1869 matrix. When the proportion of the three classes are held fixed over time, persistence is enhanced at the top, as more children of top groups father stay in the same class as their father ( At the other end, we have seen that the minimum wealth of the top decile has increased by half between 1848 and 1960 (Table 1) . Hence, the issue that we chose to ignored when looking at quantiles comes back as diverging wealth levels.
Among the many concepts of mobility, we think that the more relevant to a study of intergenerational wealth mobility over more than a century is a definition that includes both positional and structural mobility, because part of the change in wealth mobility comes from the relative share of the bottom and the top classes. Table 4 presents the intergenerational mobility matrices on average for the whole sample and for each period separately. The matrices are presented with the total sum of cells equal to 100, so as to highlight the structural change occurring not only in the children generation but also in the fathers generation. A first measure of mobility is the percentage of children that are not in the same group as their father. These off-diagonal cells represent on average 38 percent. Persistence within Note: Periods are defined by the childs year of death. The total of all cells sums to 100. In 1848-1869, 20.7 percent of children were from fathers with 0 wealth. 9.1 percent had no assets themselves, and 0.9 percent reached the top group. Conversely, 1.4 percent children with fathers in the top group had no assets at the end of their life. It should be kept in mind, though, that mobility can be of two sorts. Common wisdom tends to associate mobility with a move upward. However, in a society where capital ownership becomes more concentrated, the likely direction of mobility is rather downward, from wealthy fathers to poor children. And this is indeed the case (Figure 3 ): one out of five father-child pairs are on a downward trend of mobility, while less than one out of six are on an upward trend. Downward mobility is driven by the rising share of the bottom group: as there are more children than fathers in the bottom group, the "positions" in the bottom group are filled by children falling from higher groups. After 1914, the opposite occurs. 8 Upward mobility increases as more children of poor fathers are reaching the middle class. This move is consistent with the fact that, in 1940-1960, the size of the bottom group is smaller for the children generation (29.6 percent) than for their fathers generation (36.7 percent). Note: Upward (resp. downward) mobility is the share of children that are in a strictly higher (resp. lower) group than their father. Total mobility is the sum of upward and downward mobility (the sum of the off-diagonal cells). 8 We rule out differential fertility as fathers in the bottom group have no more adult children than fathers in the other groups. 9 In the mobility matrices, contrary to the regressions below, we compare father and children without controlling for their age at death. Hence, it is likely that children of period n do not have all their fathers belonging to period n-1 (some might also have died in period n-2). The evolution of the share of the bottom group is thus magnified when one compares fathers and children generations. childs wealth, weighted by the frequency of that combination-this matters mostly for the large number of (0,0) pairs, hence the large circle at the origin. Along the X and the Y axis appear individuals with zero wealth, either children (on the Y-axis) or fathers (on the X-axis). At the center lies the cloud of positive wealth pairs. Figure 4 reveals a positive relationship between the wealth of fathers and children. A perfect transmission of wealth from father to child would be indicated by the 458 line. The dashed line represents the fit when both father and child have a positive asset: if the slope is positive but less than the 458 line, there is a correlation between fathers and childs wealth, with some difference between them. The continuous line is the fit for all father and child pairs, including those without wealth. The continuous line is below the dashed line (obviously the average level of wealth is lower when including those with zero wealth) and its slope is slightly higher (once included the poor, there is more disconnection between fathers and children). It also reaches the vertical axis (as the sample now includes fathers with zero wealth). The continuous line intersects the Y-axis at a positive value (around 140 constant Francs of 1912) because, among the children of the bottom group fathers, some do have positive wealth; thus on average the wealth of that group is above zero. The slope of the continuous line is also slightly steeper than that of the dashed line, as it accounts for the fact that there are pairs of fathers and children who are both without wealth.
The Intergenerational Mobility Matrix
If we take only fathers belonging to the top group (the dotted line), the slope becomes much steeper and close to the 458 line of perfect transmission. There is less mobility in the top group than in the middle class. A standard measure of intergenerational income mobility is Intergenerational Elasticity (IGE), which measures the relation between the log of childs income and the log of fathers income, controlling for age (Solon, 1992; Corak, 2004 ). An IGE equal to 1 means persistence of income hierarchy across generations. An IGE equal to 0 means a reshuffling of social positions.
The IGE is closer to the "individual income growth" approach of mobility, as it simply compares the outcomes for a father and his child. It differs from the mobility matrix presented above. First, the IGE allows studying mobility within a class. Moreover, because classes boundaries are defined in real terms without any reference to the actual wealth distribution, a child might increase his wealth with respect to that of his father and yet move in a lower class. This might happen in particular during the 1940-1960 period when the threshold to the top rises, because of the fast growth of per capita GDP.
Transposing the IGE to estimate intergenerational wealth mobility is not straightforward. First, at the bottom of the wealth distribution are a large number of poor, with no counterpart when considering income. Second, wealth is far more concentrated than income. As a result of complete absence and extreme concentration of wealth at both ends of the wealth distribution, it is misleading to summarize intergenerational wealth mobility with one coefficient of elasticity. Thus, we augment the standard IGE approach in order to capture the non-linear aspect of wealth transmission between fathers and children. We introduce two dummies d and D for, respectively, children of fathers in the bottom group and fathers belonging to the top group.
with w i (resp. W i ) being the wealth of the child (resp. father) in family i. We also use the logarithm of wealth, with the value for 0 wealth set to 0. The variables Z and z control for individual characteristics of (resp.) father and child: life-cycle behavior, namely the fact that wealth decreases after retirement (approximated here as the difference of age at death to 60 years old), and differences in inheritance and wealth accumulation between men and women (proxied by childs gender). Equation (1) also includes a dummy for periods of childrens death.
The usual IGE would be b. In the case of wealth, we characterize mobility by adding to b the three coefficients b 1 , b 2 , and b 3 which capture the heterogeneity of the process of wealth transmission. Thus, the IGE for the middle class of fathers is b. The IGE for the top group of fathers is b1b 1 . The average wealth obtained by children whose fathers are in the bottom group is /1b 3 .
Results of the Standard IGE Estimation
To begin, we present the usual estimation of the intergenerational elasticity of wealth (IGE) between fathers and children in order to compare our estimate with previous works (Solon, 2002; Bourdieu et al., 2008) . Hence, we estimate equation (1) with b 1 , b 2 and b 3 set to 0. First, panel (a) in Table 5 ignores the poor and presents the results estimated on the sample of father and children with positive wealth: if we consider all periods, b is equal to 0.32. The R 2 is equal to Review of Income and Wealth, Series 00, Number 00, Month 2017 V C 2017 International Association for Research in Income and Wealth 0.15 meaning that part of the childrens wealth is not explained by that of her father.
In panel (b) we introduce the poor; in that case, the IGE for all periods is slightly higher at 0.36. This means that if a fathers wealth is twice above the mean of his generation (100 percent higher), his child will be 36 percent above the mean wealth of his/her own generation. Thus, it takes three generations to dilute initial inequality. The estimated IGE for wealth is of the same order of magnitude as contemporary estimates of IGE for income, which are around 0.4 (Corak, 2013) . Despite wealth inequality being higher than income inequality, mobility computed on both outcomes is of similar order of magnitude.
Taking into account the poor matters for the evolution of mobility over time. In panel (a), b starts at 0.35 in 1848-1869, decreases to 0.30 in 1870-1894 before rising to 0.37 in 1895-1913 then decreasing to 0.21 in 1940-1960. With the zero values, the IGE begins at 0.37 in 1848-1869 but increases continuously until reaching a maximum at 0.42 in 1895-1913 before decreasing to 0.27 in 1940-1960. A slightly different measure, the intergenerational correlation of log wealth (IGC) takes into account generational differences in inequality between fathers and children. It is less often used than the IGE because it is more sensitive to measurement errors. The IGC is reported at the bottom of Table 5 and we can see that it evolves in parallel with the IGE: it is lower until 1914 (because wealth inequality is increasing) but becomes higher afterwards (when wealth inequality between generations decreases). As both indicators report the same evolution, we report only the IGE in the following estimates. 1848-1869 1870-1894 1895-1913 1914-1939 1940-1960 (a) Father and child both with positive wealth Fathers wealth 0.320*** 0.349*** 0.299*** 0.374*** 0.312*** 0.210*** Note: Dependent variable is log of child wealth (set to 0 for 0 wealth). Robust standard errors, clustered at the father level, are in brackets. * p<0.1; ** p<0.05; *** p<0.01. Controls: childs gender, difference of childs age at death to 60 and its square; difference of fathers age at death to 60 and its square. The regression for all periods includes childs period fixed effects.
Review of Income and Wealth, Series 00, Number 00, Month 2017 V C 2017 International Association for Research in Income and Wealth Table 6 presents the results of the full equation (1). The coefficient b is the IGE for children with fathers in the middle class. For all periods, it is equal to 0.39, higher than in the naive estimate. The IGE for fathers in the top group is b1b 1 , equal to 0.77. The top group is thus characterized by lower mobility than the middle class. Children who have not received any inheritance from their fathers are not systematically handicapped: they end on average with positive wealth, albeit small (b 3 is positive and significant). Actually, this is true only during the halcyon days of the Second Empire: for the other periods, the effect of having a father in the bottom group does not appear significant but there is a general growth effect proxied by the significant and positive coefficient of the constant. In 1848-1869 and again in 1895-1913, the coefficient b is high (meaning lower mobility), whereas it is rather low (meaning higher mobility) in 1870-1894 and in the interwar period. It is lower in the last period .
To have a father in the richest group gives a head start: the coefficient b 1 is always around 0.4 except in 1870-1894 (0.15) although it is not significant before 1913. In the interwar, the coefficient b1b 1 for children of fathers in the top group is significant and as high as 0.8. In 1940-1960, it is even higher than 1 while the coefficient b 2 of the dummy D (equal to 1 if the father is in the top group) turns negative and significant. The slope becomes steep in the last period because children of the very rich spread in the entire spectrum from zero wealth to very high values. It is harder to stay in the top group in that period but children who succeed to do so improve their position compared to that of their fathers.
Inequality and Mobility
The augmented IGE estimates shows that for children of middle class fathers (the largest group), wealth mobility increased during 1870-1894 and declined in 1848-1869 1870-1894 1895-1913 1914-1939 1940-1960 Fathers wealth 0.387*** 0.546*** 0.361*** 0.454*** 0.345** Note: Dependent variable is log of child wealth (set to zero for the poor). Robust standard errors, clustered at the father level, are in brackets. * p<0.1; ** p<0.05; *** p<0.01. Controls: childs gender, difference of childs age at death to 60 and its square; difference of fathers age at death to 60 and its square. The regression on all periods includes childs period fixed effects.
Review of Income and Wealth, Series 00, Number 00, Month 2017 V C 2017 International Association for Research in Income and Wealth [1895] [1896] [1897] [1898] [1899] [1900] [1901] [1902] [1903] [1904] [1905] [1906] [1907] [1908] [1909] [1910] [1911] [1912] [1913] . It is difficult to make a causal assumption between the period of childs death and the value of his or her wealth. Wealth is a stock that could have been accumulated many years before. However, part of the assets (such as real estate and financial assets) is valued at the time of death and depends upon the macroeconomic state at the time of death. For these assets, it is likely that children lose in comparison to their fathers during recessions.
The picture of mobility that emerges in 1848-1913 is not the commonly expected for of a permanent upward mobility. Rather, mobility also comprises movements down the social ladder, both within the middle class and from the middle class to a growing bottom group. Meanwhile, inequality skyrocketed because of the increasing wealth gap between the upper tail of the distribution (P95 and above) and the median wealth (see Figure 2 above). Hence it seems that inequality is driven by what happens at the top, while mobility is determined by what happens both between the bottom and the middle class and within the middle class. The relationship that emerges between inequality and mobility in the 19th century is one of disconnection. Both phenomena respond to processes that occur at different points of the wealth distribution.
After 1914, mobility for children of middle class fathers increased. In 1940-1960, the top group achieved a high degree of persistence. The transition matrices also show more movements between the wealth groups after 1914: an upward move from the bottom group whose share stabilizes and declines; and a downward move from top to middle, as the share of the top group is cut by half. The relationship between inequality and mobility after 1914 is something we are more used to: higher upward mobility going along with a decrease in inequality.
Robustness
We have tested alternative specifications ( Table C1 in the Appendix). First, we have estimated equation (1) without weighting individuals with known positive wealth so that they would be representative for individuals with positive and unknown wealth (panel 1). Next, we change the definition of the top group, either as the top decile (panel 2) or omitting the top centile (panel 3). We also change the definition of the bottom group and include fathers whose wealth is positive but very small up to 100 Francs (panel 4). Alternatively, we attribute to poor (both father and child) a hypothetical positive value randomly drawn from the bottom decile of positive wealth (panel 5). 10 We restricted the sample to keeping only one child per family (panel 6). We have estimated a Tobit function (panel 7). We also present polynomial equations, of degree 2, 3 and 4 (panel 8).
The IGE for children of middle class fathers is of the same order of magnitude (around 0.4) in all specifications except one. The exception is, understandably, the specification in panel (5) where we attribute positive (and non negligible) wealth to the poor. As we draw these positive values randomly, we undermine the persistence within the bottom group and the IGE decreases to 0.21 for all periods. At the same time, the IGE for children of top group fathers is always higher, at 10 Individuals belonging to the bottom 10 percent of positive wealth own between 150 and 300 Francs.
Review of Income and Wealth, Series 00, Number 00, Month 2017 V C 2017 International Association for Research in Income and Wealth around 0.8, again with one exception: the specification in panel (3) that excludes the top 1 percent. Without the wealthiest members of the top group, there is no (measurable) difference between the top group and the whole population. By periods, all specifications show the same pattern of lower mobility in 1895-1913 and rising mobility afterwards (not reported). The different specifications show that our results are robust to changes in the boundaries of the three groups under study. This reinforces our main findings that wealth mobility varies at different parts of the wealth distribution and is particularly lower at the top.
As an additional robustness test, we look at wealth mobility over three generations. For a smaller sample, we do have information on wealth at death over three generations: grandfathers, fathers, and children. Using this sample, we test the effect of the grandfathers wealth (Table 7) . First, we include it along with the fathers wealth in an OLS estimation. In that case, the grandfathers wealth has no significant effect on the grandchilds wealth, once controlled for the fathers wealth. Second, we use the grandfathers wealth as an instrument for the fathers wealth in the IGE estimation (here, we do not interact with a dummy for the top group, due to sample size). The coefficient of the fathers wealth is equal to 0.33, close to the 0.36 figure estimated for the IGE with two generations ( Table 5, panel b) . The coefficient of the grandfathers wealth on the fathers wealth is equal to 0.44, higher than the IGE estimated between father and child. This might come from the fact that the grandfather-father pairs are more selected: both are men, must have been married and have a child that survived until adulthood. The IV estimate of the IGE is 0.36, of a similar magnitude to the simple OLS estimate. 11 Note: Dependent variable is log of child wealth (set to 0 for 0 wealth). Robust standard errors, clustered at the father level, are in brackets. The sample is the subset of grandfather/father/child triplets. All controls of Table 3 are included. IV: Fathers wealth is instrumented by all controls plus grandfathers wealth, and grandfathers age difference to 60 (level and squared).
Characterizing Mobility
We have shown how mobility varied along the wealth distribution. Another important element is how that mobility may vary according to individual characteristics. To explore this question, we now turn to a characterization of the people behind this mobility, without pretending to detect any causality.
Demographic Heterogeneity
A source of variation between individuals is related to their situation at the time of death (which might influence the size of their assets) and that of their family; for instance having many siblings will mean getting a smaller share of parental wealth.
Overall, demographic context does not alter the mechanisms underlying intergenerational mobility, as the coefficients of the IGE and associated dummies for the fathers group remain stable (Table 8 ). However, demographic variables change the level of wealth. First, child wealth is higher for sons than for daughters (column 1). It also changes depending on whether or not they have actually inherited from their father (column 2). Child wealth is also higher if the father was a widower (column 3), if the child was older than 40 years (column 4) and if he or she is married (column 5).
Location also matters: having a father in a rural area is correlated with lower child wealth; however, the wealth of the children will be higher if they live in a rural area (column 6), because they are likely to own a plot or a farm. The children of rural origin that migrate to cities are likely to end with a lower level of wealth (column 7). In the southern part of France, the ancient custom was to favor one child while, in the rest of the country, inheritance was equally shared between siblings. Having a father from Southern France is correlated with a lower childs wealth (column 8). Table 9 shows the interaction of the characteristics of fathers and children with fathers wealth. Some features have a significant effect on the degree of mobility. If the father was a widower, mobility is higher (the coefficient of the interaction is negative and significant). In contrast, if the child is single, the similarity between the childs and fathers wealth is enhanced. Mobility is also higher if the father or the child was rural or if the father lived in Southern France. Surprisingly, it seems that being a male does not impact mobility (the correlation between father and childs wealth) despite having a positive effect on the level of wealth.
Demographic parameters influence the specific situation of each father-child pair. Some of these characteristics are family specific (such as whether the father died after his wife); some are related to structural changes such as migration out of rural areas. These characteristics have an impact on wealth levels and also on mobility (the slope of the curve linking fathers and children wealth).
In and Out of the Middle Class
The IGE does not give any clue on the direction of mobility. A complementary view is provided by the transition matrix. Once taken into account the Note: Dependent variable is log of child wealth (set to 0 for 0 wealth). Robust standard errors, clustered at the father level, are in brackets. * p<0.1; ** p<0.05; *** p<0.01. Controls: childs gender; difference of childs age at death to 60 and its square; difference of fathers age at death to 60 and its square; and childs period fixed effects. Note: Dependent variable is log of child wealth (set to 0 for 0 wealth). Robust standard errors, clustered at the father level, are in brackets. * p<0.1; ** p<0.05; *** p<0.01. Controls: childs gender; difference of childs age at death to 60 and its square; difference of fathers age at death to 60 and its square; and childs period fixed effects.
Review of Income and Wealth, Series 00, Number 00, Month 2017 V C 2017 International Association for Research in Income and Wealth structural changes in the distribution, we have seen that the story of mobility in the nineteenth century until 1913 was mostly downward, from the middle class to the bottom. On the other hand, mobility after 1914 goes mostly upward from the bottom to the middle class and, for a smaller part, downward from the top to the middle class. Table 10 gives the odds ratios (estimated with a logit function) of father-child pairs going down from middle class father to bottom class child (columns 1 and 2) and of entering the middle class from below (columns 3 and 4) or from above (column 5 and 6). An odds-ratio that is higher (resp. lower) than 1 means that the variable has a positive (resp. negative) impact on the outcome. For instance, being young (less than 40) when the father dies is correlated with a higher probability of sliding down from the middle class to the bottom and from the top group to the middle class. Having inherited from the mother (proxied by the fact that the father was a widower) alleviates these risks of downfall and increases the probability of an upward move (here, from the bottom to the middle class).
Interestingly, some characteristics affect mobility in more subtle ways. If the child is single, it increases his or her probability of a downward move from the top group to the middle class but it reduces his or her chances to move between the bottom and the middle class in either direction. If a rural father was in the top group and living in the countryside, this would have prevented the fall of his child from the top to the middle class. This is understandable, as rural fathers are likely to own a farm and pass it on to their offspring (column 5). However, if the father was rural and in the middle class, that would have increased the probability of the child ending up in the bottom group (column 1). Hence, in that case, if the father had a farm, it seems that the child would not have inherited it. Is this because of rural-urban migration? To explore this question, we add in column (2) a dummy that takes the value of 1 if there is any sign of such migration, namely, if the father was rural and the child urban. In that case, the probability of downward mobility from the middle to the bottom is indeed higher, while the probability of a downward move from the top group to the middle class is reduced.
The rising share of the bottom group is made up of children with fathers in the middle class, and it seems to correspond partly to rural-urban migration. This could be explained by the impoverishment of rural migrants working in city factories. But it could also be related to a new use of capital: in the rural areas, wealth was needed as a professional asset for earning a living and it was common to own ones house. In the cities, professional assets were no longer owned by employees working in industry or services, and the housing market provided more opportunities to rent.
Conclusion
This paper examines the intergenerational wealth mobility between fathers and children in France between 1848 and 1960. Mobility is not constant, neither over time nor across the wealth distribution. It evolves at different speeds and trends at the bottom of the distribution (the bottom group), in the middle and at the top (those living off their capital).
Mobility is driven by sizable movements in the bottom and the middle class, while inequality is determined by the two extremes, the bottom and the top. During the nineteenth century, intergenerational mobility was stable and oriented mostly downward, as the size of the bottom group increase continuously. Mobility increased after World War I, mainly driven by the upward mobility from the bottom to the middle class. Mobility is related to changes in the occupational structure as well as the extension of pension benefits that modified the motive of holding an asset. The composition of wealth is also likely to change during that process, and switch from professional assets to financial assets. We leave this question for further work. 
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